Objective: To prospectively evaluate the accuracy of frozen sectioning (FS) of the pancreatic transection margin and its influence on surgery during resection of intraductal papillary and mucinous neoplasms (IPMNs). Summary Background Data: Preoperative assessment of IPMN extension is difficult and transection margin is frequently tumoral on the surgical specimen. Patients and Methods: FS was performed in 127 patients who underwent partial pancreatectomy for IPMN from 1996 to 2004, corresponding to 90 pancreaticoduodenectomies (1-4 successive FS; total ϭ 132), 25 distal pancreatectomies (1-2 FS; total ϭ 27), and 12 medial pancreatectomies (2-4 FS; total ϭ 29). Dysplasia was graded in both main (MD) and branch ducts (BD), and pancreatectomy was extended if FS revealed at least IPMN adenoma on the MD or borderline IPMN on BD (defined as "significant" lesions). Results: The 188 FS revealed that MD and BD epithelium comprised significant noninvasive lesions in 49 and 13 cases, respectively, and infiltrating carcinoma in 4 other ones. Definitive examination corroborated FS in 176 of 188 cases (94%). Altogether, 54 of 188 (29%) FS comprised significant lesions that resulted in 46 additional resections in 38 patients (30%). Eight patients did not have additional resection because of either high operative risk or preoperative diagnosis of noncurable infiltrating carcinoma. The 134 FS without significant lesions were associated with 7 additional resections mainly because of macroscopic suspicion of another tumor location. Conflicting results between FS and definitive examination resulted in inadequate extent of pancreatectomy in 4 patients (3%). Conclusions: Results of FS of the transection margin are confirmed by definitive examination in 94% of cases. According to our proto-col, FS changes the extent of resection in 30% of patients and allows adequate resection in 97% of patients.
I ntraductal papillary mucinous neoplasms (IPMNs) of the pancreas are rare exocrine tumors, which have been recently defined and classified by the WHO. 1 They include a spectrum of dysplasia ranging from minimal mucinous hyperplasia to invasive carcinoma. IPMNs are extensive tumors that often spread along the ductal tree. [1] [2] [3] They can involve the main and/or the branch ducts, and the risk of malignant transformation is lower for tumor localized in the latter. 4 -6 Surgical resection allows to eradicate these precancerous or invasive lesions and should be tailored to the tumor topography, to perform a resection as complete as possible with minimal risk of endocrine and exocrine insufficiency. However, preoperative imaging is not reliable for the precise evaluation of tumor extension 7, 8 and preoperative biopsies often underestimate tumor grade. 9 Our team previously demonstrated in a limited series that frozen sectioning (FS) of the pancreatic resection margin, studying only presence or absence of IPMN, was better than preoperative morphologic assessment to accurately adapt the extent of pancreatectomy. 7 We then prompted to prospectively analyze: 1) the value of FS of the pancreatic resection margin assessing both the respective involvement of the main pancreatic duct and its sub-branches and the degree of dysplasia; and 2) the influence of FS on the surgical procedure.
PATIENTS AND METHODS
Between January 1996 and September 2004, 154 consecutive patients underwent pancreatic resection for IPMN at our institution. There were 75 men and 79 women, with a median age of 63 years (range, 29 -81 years). Preoperative assessment routinely included abdominal CT scan, endoscopic ultrasonography, and either endoscopic retrograde pancreatography (ERCP) or magnetic resonance cholangio-pancreatography. The diagnosis of IPMN was confirmed by histologic examination of the pancreatic resected specimen according to criteria of the WHO. 1, 2 There were 56 branch duct variants, 13 main duct, and 85 mixed variants. Distribution of tumor grade according to topography of ductal involvement in the specimen is summarized in Table 1 .
FS of the pancreatic resection margin was routinely used with the exception of one-step total pancreatectomy (n ϭ 5), completion pancreatectomy after previous resection (n ϭ 5), enucleation for small peripheral unilocular branch duct localization (n ϭ 6), impossibility to perform a larger resection than that planned (n ϭ 5), or diagnosis of IPMN not established preoperatively (n ϭ 6). FS of the pancreatic transection margin was performed in 127 pancreatectomies defined according to the planned resection, including 90 pancreaticoduodenectomies, 25 distal pancreatectomies, and 12 medial pancreatectomies. The planned resection was chosen according to the whole preoperative imaging assessment, to remove the pancreatic area affected by IPMN lesions and to preserve the parenchyma with no dilated ducts or possibly involved by passive dilatation. Of the 90 pancreaticoduodenectomies, 1 (n ϭ 57), 2 (n ϭ 26), 3 (n ϭ 5), to 4 (n ϭ 2) successive FSs were performed, giving a total number of 132 FSs. Of the 25 distal pancreatectomies, 1 (n ϭ 23) to 2 (n ϭ 2) FSs were performed, giving a total number of 27 FSs. Of the 12 medial pancreatectomies, 2 (right and left; n ϭ 8), 3 (n ϭ 3), to 4 (n ϭ 1) FSs were performed, giving a total number of 29 FSs.
FS was performed either on the resected specimen or on a fresh slice of pancreatic cut surface harvested immediately after transection. All pancreatic transections were performed with a scalpel, as often as possible on a pancreatic segment without branch duct dilatation. When necessary, guide mark stitches were placed by the surgeon to orient the resected specimen. One 5-m section was cut in a cryostat at Ϫ20°C, dried and colored by hematoxylin and eosin, mounted, and analyzed under light microscopy. In case of eroded epithelium, several seriated sections were analyzed. The result of FS included description of the main duct and branch ducts epithelium (normal, IPMN adenoma, borderline IPMN, IPMN with carcinoma in situ). Moreover, foci of invasive carcinoma were noted. Because of the frequent coexistence of various degrees of epithelial atypia, lesions were categorized in each type of duct (ie, main duct and branch ducts) according to the most severe degree of dysplasia observed. The FS result was transmitted by phone to the senior surgeon and written both in the pathologic report and in the operative report. The FS fragment was systematically fixed in formalin 10%, embedded in paraffin, and analyzed for definitive histology. The results of FS of the pancreatic cut surface were compared with the results of definitive examination.
Pancreatectomy was extended if FS revealed: 1) at least IPMN adenoma on the main duct; b) at least borderline IPMN on branch ducts; or c) invasive carcinoma. We denoted these lesions as "significant" ones. Extension of pancreatectomy depended on the first resection performed. After pancreaticoduodenectomy, a 2-to 3-cm length additional segment was resected with preservation of the splenic vessels. After left pancreatectomy, additional resection either included the head-neck junction on the left side of the common bile duct or was performed by means of completion pancreatectomy. After medial pancreatectomy, an additional resection was performed on the side containing "significant" lesions according to the techniques described above. A second FS was performed on the additional specimen with the same protocol. If needed, a third or even a fourth additional pancreatic resection was performed. Additional FS was not performed in case of completion pancreatectomy or when an additional resection was not indicated because of technical difficulties or general condition of the patient.
Statistical comparisons were done with the 2 test. Significance was accepted for a P value Ͻ0.05.
RESULTS

Results of FS
The 188 FSs revealed that: 1) main duct epithelium was normal (n ϭ 120, 65%), eroded (n ϭ 15, 8%), or comprised IPMN adenoma (n ϭ 33, 18%), borderline IPMN (n ϭ 11, 6%), or noninvasive carcinoma (n ϭ 5, 3%) lesions; 2) branch duct epithelium was normal (n ϭ 106, 58%), or comprised IPMN adenoma (n ϭ 65, 35%), borderline IPMN (n ϭ 8, 4%), or noninvasive carcinoma (n ϭ 5, 3%) lesions. Furthermore, FS revealed infiltrating carcinoma in 4 cases corresponding to main duct IPMN in 3 cases and to branch duct type in 1 case. No FS revealed eroded epithelium on branch ducts. Of the 188 FSs, 84 (45%) were normal.
Altogether, 54 of 188 (29%) FSs comprised significant lesions, observed in 38 patients (30%). The first analyzed FS comprised significant lesions in 25 of 90 (28%) pancreaticoduodenectomies, in 7 of 25 (28%) left pancreatectomies, and in 6 of 12 (50%) medial pancreatectomies (corresponding to 7 FSs in 6 patients, including 5 with significant lesions at FS on the right side of the specimen and one with significant lesions on both sides) (not significant ϭ NS). At the second Thirteen of the 28 (46%) IPMNs with invasive carcinoma versus 25 of the 99 (25%) noninvasive IPMNs had significant lesions on the first analyzed FS ( 2 ϭ 4.668; P ϭ 0.03). Thirty-one of the 79 (39%) main duct or mixed-type IPMNs versus 7 of the 48 (15%) branch duct-type IPMNs had significant lesions on the first analyzed FS ( 2 ϭ 8.657; P Ͻ 0.01) ( Table 2 ).
Comparison of FS: Definitive Pathologic Examination
Definitive examination corroborated FS in 176 of 188 cases (94%). The 12 conflicting results included 9 cases of "underestimation" by FS (normal epithelium versus IPMN adenoma ͓in main duct: n ϭ 1; in branch ducts: n ϭ 5͔; normal epithelium versus borderline IPMN or noninvasive carcinoma ͓in main duct: n ϭ 2͔; borderline IPMN versus invasive carcinoma ͓in main duct: n ϭ 1͔) and 3 cases of "overestimation" by FS (IPMN adenoma versus normal epithelium ͓in branch ducts: n ϭ 1͔; borderline IPMN versus IPMN adenoma ͓in main duct: n ϭ 1); infiltrative carcinoma versus chronic pancreatitis ͓n ϭ 1͔). Conflicting results were observed in 13% ( 
Influence of FS on Surgery
The 54 FSs with "significant" lesions resulted in 46 additional resections. Indeed, 8 patients with significant lesions did not have additional resection due to either high operative risk (n ϭ 3), preoperative diagnosis of infiltrative carcinoma with incomplete resection along the celiac trunk (n ϭ 1), or positive retroperitoneal lymph nodes (n ϭ 1), misinterpretation of FS result (corresponding to IPMN adenoma on main duct epithelium, n ϭ 2), or absence of preoperative information about a possible total pancreatectomy (n ϭ 1). The 46 additional resections were performed in 38 patients (30%). In these 38 patients who had subsequent resection because of "significant" lesions at the first FS, we classified the lesions observed in the whole second resection specimen: these lesions were less severe in 13 (34%), identical in 17 (45%), and more severe to those observed at the first FS in 6 (16%). In 2 patients (5%), analysis of the second resection specimen did not reveal any aspect of IPMN despite extensive sampling.
The 134 FSs without "significant" lesions were associated with additional resection in 7 patients due to either macroscopic suspicion of tumor in the adjacent pancreatic segment (n ϭ 5, including 3 cases with eroded main duct epithelium), mild dysplasia IPMN at the junction branchmain duct (n ϭ 1), or misinterpretation of FS result by the surgeon (corresponding to IPMN adenoma on branch ducts, n ϭ 1). Of these 7 patients, 6 had an additional partial left resection following pancreaticoduodenectomy.
Of the 12 conflicting results between FS and definitive examination, 4 (3%) resulted in inadequate extension of pancreatectomy, insufficient in 3 cases (normal epithelium versus IPMN adenoma in main duct: n ϭ 1; normal epithelium versus borderline IPMN or noninvasive carcinoma in main duct: n ϭ 2) and excessive in 1 case (infiltrative carcinoma versus chronic pancreatitis: n ϭ 1). The latter one was the only one that resulted in inadequate extension of pancreatectomy since January 2001.
Altogether, of the 127 patients in whom a partial pancreatectomy with FS was planned, 9 patients (7%) ultimately underwent total pancreatectomy.
DISCUSSION
This work prospectively evaluated, in a large unicentric series of patients, both the value and influence of FS of pancreatic resection margin in the surgical management of IPMN. We demonstrated that FS is useful since it changed the extent of resection in 30% of patients and reliable since it allowed adequate resection in 97% of patients according to our protocol. This prospective study was initiated after our team demonstrated that FS of the pancreatic resection margin was better than preoperative morphologic assessment to accurately adapt extent of pancreatectomy. 7 Several studies have demonstrated that imaging procedures, including abdominal CT scan, endoscopic ultrasonography, ERCP, or magnetic resonance magnetic resonance cholangiopancreatography, are not reliable to predict the extent of IPMN lesions. 8,10 -13 Indeed, pancreatic resection margins frequently comprise residual IPMN. 12, 14, 15 Conversely, all pancreatic segments, including ductal dilatation, should not be resected because dilatation can be due only to obstruction by mucus either upstream or downstream from the tumor location. We then developed a protocol of FS of the pancreatic resection margin that precisely studied both dysplasia grading (according to the WHO classification) and ductal localization (ie, main duct and branch ducts). This was permitted by analysis of a slice sampled from the transection parenchyma with a scalpel for minimal tissue damage. We defined as "significant" lesions requiring additional resections: 1) at least IPMN adenoma on the main duct; 2) at least borderline IPMN on branch ducts; or 3) invasive carcinoma.
The arguments that prompted us to select this definition of significant lesions were the high rate of invasive carcinoma in patients with IPMN involving the main duct, ranging from 45% to 60%. 5, 6, 13, 14, 16, 17 Then, even a minimal lesion involving the main duct was treated by additional resection. Conversely, we tolerated residual mild dysplasia limited to branch ducts for the following reasons: 1) the rate of invasive lesions is very low in branch ducts IPMN, ranging from 6% to 12% 5, 6, 13, 14, 16, 17 ; 2) the "natural history" of branch ducts IPMN is slow according to some studies, which reported few morphologic changes without symptoms with a mean follow-up ranging from 30 to 55 months. 18, 19 So, it can be hypothesized that branch duct IPMN adenoma that is left in place carries a very delayed risk of recurrent evolutive disease 4,5,20 with a long-term survival equivalent to that observed after more extensive pancreatectomies, especially if performed for invasive tumor; 3) without ductal dilatation, branch duct IPMN adenoma lesions cannot be distinguished from hyperplastic reactive epithelial changes that are frequent, secondary to obstruction or chronic pancreatitis. 2, 17, 21 So, resection of all epithelial abnormalities can lead to excessive extent of pancreatectomy; and 4) the rate of total pancreatectomies in surgical series of IPMN can rise up to 23%. 21 Since the metabolic consequences of total pancreatectomies are often deleterious, preservation of pancreatic parenchyma is a reasonable goal in case of benign lesions, particularly in old or high-risk patients. 17, 22 In the present study, the definition of "cutoff" lesion is very strict and precise as compared with previously reported data. In our early experience, we did not report separately branch ducts and main duct involvement. 7 The Verona group considered as positive only high-grade dysplastic alteration of the ductal epithelium, without specifying the topography of ductal involvement. 23 More recently, this group in association with that of the Massachusetts General Hospital in Boston reported their experience concerning patients with main duct IPMN and integrated low-grade dysplasia as an "equivocal" result, and moderate-and high-grade dysplasia as "positive" results. 13 Our study highlights the importance to analyze also the branch ducts at the surgical margin since we observed 6 cases of FS with carcinoma in such location. In a last study, no clear cutoff value was defined. 8 To our knowledge, no other work reported the routine use of FS in the surgical management of IPMN.
In the present study, analyses of the surgical margin obtained at FS and after fixation, both noticed in the same pathologic report, were identical in 94% of cases. Accuracy of FS improved with time with 2 times less conflicting results in the most recent half of patients. Conflicting results between FS and definitive examination resulted in inadequate extent of pancreatectomy according to our protocol in only 3% of patients. Indeed, conflicting results in the same group of either significant or nonsignificant results would not have modified extent of pancreatectomy. At FS, we interestingly found an eroded main duct epithelium in 8% of cases, a result comparable to those of Falconi et al. 23 In our series, we performed an additional resection in some patients with eroded epithelium because this finding was associated to macroscopic suspicion of persisting ductal tumor. Moreover, considering that an eroded epithelium is clearly associated with recurrence in the pancreatic remnant in the series of Falconi et al, 23 we think that presence of eroded epithelium on the main duct should routinely lead to an additional resection.
Altogether, 29% of FSs comprised significant lesions, which were observed in 30% of patients. At the first FS analyzed, the rate of significant lesions was greater in case of main duct or mixed-type IPMN (39% versus 15% in case of branch duct involvement, P Ͻ 0.01), as well as in case of invasive IPMN on the resected specimen (46% versus 25% in case of noninvasive IPMN, P ϭ 0.03). Although predominantly useful in these subgroups of patients, FS can reveal significant lesions at the surgical margin in all settings of this disease. The rate of significant lesions on the first analyzed FS was almost the same if the planned resection was a pancreaticoduodenectomy or a left pancreatectomy (28%) but rose to 50% in case of planned medial pancreatectomy. Concerning this latter resection, FS revealed significant lesions on the right side of the specimen in half of patients; this result confirms that indications of medial pancreatectomy for IPMN are difficult to define 24 and should be balanced to that of pancreaticoduodenectomy extended to the neck.
FS resulted in extension of the planned resection in 30% of patients. Of the patients who had additional resection because of significant lesions at the first FS, 95% had IPMN lesions on the second resection specimen and 21% presented significant lesions on the second FS as well. These results underline that FS allows to guide the extent of pancreatectomy in this disease.
In the present series, 6 patients had 3 successive FS and 2 had 4 to preserve as much parenchyma as possible. This policy resulted in a low rate (7%) of total pancreatectomy, as compared with the 10% to 23% rates reported in other series. 12, 14, 15, 21, 23, 25, 26 In our study, 8 patients with significant lesions did not have additional resection. FS of the pancreatic margin was not clearly indicated in some of these patients who were at high operative risk for an extended resection or presented a noncurable invasive carcinoma diagnosed preoperatively. However, in high-risk patients, FS can help to choose the optimal surgical strategy according to the preoperative findings: as an example, leaving IPMN adenoma in main duct is acceptable in a high-risk patient while a proven carcinoma could lead to accept an additional resection. In 1 of our patients, absence of preoperative information about a possible total pancreatectomy impeded to perform an adequate resection. This underlines the need to inform all pa-Annals of Surgery • Volume 242, Number 6, December 2005 Frozen Section in IPMN of the Pancreas tients about the procedure and the possibility to extend the resection up to a total pancreatectomy. We observed 3 cases of misinterpretation of FS results between the pathologist and the surgeon. That points out the need of a reliable communication during transmission of FS results, which should be discussed with the surgeon in difficult cases. The decision of performing an additional resection should be taken on a dialogue basis. The theoretical limit of using FS to adapt extent of resection is the existence of discontinuous IPMN lesions, which account for 6% of specimens in 2 surgical series. 27, 28 This 6% rate is close to the 7% to 8% rates of recurrence in the pancreatic remnant reported after partial pancreatectomy. 13, 14, 21 Some of these recurrences occurred after partial pancreatectomy with normal transection margin. 13, 14, 21 When they involve the main duct, detection of discontinuous lesions could rely on preoperative wirsungoscopy with staged biopsies. However, this technique is only feasible when the main duct is dilated and has only been reported by a few groups. 8, 29 
CONCLUSION
During pancreatectomy for IPMN, FS of the pancreatic margin is useful. Our results demonstrate that both main duct and branch ducts should be analyzed during this procedure. Indeed, "positive" margins are more frequent in patients with main duct or mixed variants but can be also observed in patients with branch duct IPMN. The use of the WHO classification to describe the frozen section allows reliable results. Our approach, which aimed to remove all neoplastic epithelium on main duct but tolerated persistent IPMN adenoma on branch ducts, needs to be validated by follow-up comparing patients with normal transection margin to those with mild dysplasia in branch ducts. Comparative evaluation of both survival and risk of recurrence will probably need several years, considering the slow natural history of branch ducts IPMN.
Discussions
DR. DI CARLO: I thank Pofessor Gouma for giving me the opportunity to comment on this paper.
Intraductal papillary mucinous tumors are to be considered no more "a rare" neoplasm since they now account for 20% to 30% of pancreatic resections performed for tumors. Dr. Sauvanet and his colleagues should be congratulated for their excellent presentation.
Your casuistic is impressive with more than 150 resected IPMTs in less than 9 years. Facing this tumor, you suggest to always perform a frozen section examination of the transection margin, and I think that all of us agree with this statement. The reliability of the frozen sections examination in your hands is high (94%), and it allowed to change the extent of the resection in about 30% of patients. In 8 patients, the resection was not extended despite the finding of a significant lesion of the cut margin. I agree with this attitude because the aim to achieve a negative resection margin must be a result of patient-tailored cost/benefit balance. However, some aspects deserve further comments.
First, the group of Verona suggested that the presence of the loss of epithelium, that they call denudation, on the cut surface has to be considered a positive margin because of the finding of local recurrence in the follow-up. You found in fact 15 patients with eroded epithelium in the transection margin, and you performed an additional resection only in some of them. The question is: do you think to include in the near future the ductal epithelial denudation or erosion within the "significant" lesions that need important pancreatic resection?
Second, you stated that, in a high-risk patient, leaving IPMT adenoma of the main duct is acceptable. But what is your policy in the "normal" patient? Do you think that the findings of main-duct adenoma on the transection margin justify a total pancreatectomy? Third, the originality of your work relies mostly on the evaluation either of the main duct and of branch ducts on the transection margin. You suggest not to extend the resection when adenoma are found on the branch duct but to extend the pancreatectomy when adenoma is found on the main duct. This is based on the assumption that the branch-type IPMT has less malignant potential than the main duct type. However, the natural history of this tumor is far to be completely clarified.
Have you some data about the follow-up of the patients with branch-type adenoma on the transection marging?
Thank you very much for the attention.
DR. SAUVANET: Thank you very much for your kind comments. My answer to your question is that I agree with the proposition of the Verona group. The publication of the Verona group was in 2001, so, when we began our study in 1996, we were not aware of this problem. We actually had some patients with eroded epithelium, only on main duct. Our pathologists confirmed that the epithelium was eroded, but we performed an additional resection if the transection margin was macroscopically suspect or when the surgeon was anxious. In some cases, we did not extend the resection. Clearly, in the experience of the Verona group, eroded epithelium was associated with a high risk of recurrence, so an additional resection should be recommended. Presently, it is our attitude.
Your second question is what to do in a low-risk patient when frozen section reveals adenoma on the main duct. The first step of the answer is to inform preoperatively all patients in whom a total pancreatectomy can be performed with an acceptable risk. In our series, some patients had IPMN lesions much more extended in the pancreas than suggested by preoperative imaging, so a limited pancreatectomy was not able to remove all significant lesions. So we now systematically inform of a possible total pancreatectomy all the patients who can sustain it. In a low-risk patient with a long life expectancy who agrees with a possible total pancreatectomy, we extend the resection up to a total pancreatectomy if FS reveals adenoma on the main duct, but this attitude is debatable.
Your last question is about the patient in whom branch duct adenoma is left in place. This finding is encountered in 35% of the patients in this series; that is important. The only possibility to determine what will be the effect of this feature is to follow the patients for a very long period. I have, at present, not the answer to your question. In our institution, the team of gastroenterologists is not in favor of routine surgery in branch duct IPMN, so approximately 40% of patients with branch duct IPMN are not operated and are followed by periodic imaging. Recently, the gastroenterologists in our institution estimated that the actuarial risk of both invasive and noninvasive carcinoma in patients with branch duct IPMN was 15% at 5 years. This result was established with the retrospective study of the preoperative course of the patients we operated and the prospective follow-up of patients with macroscopic branch duct lesions who were not operated. In the patients of our series in whom we left in place mainly microscopic lesions, I presume that the risk of distant malignancy will be lower. So, in patients in whom we left branch duct adenoma, we will need an at least 5 years but more probably 10 years follow-up to determine their exact future. DR. CAMERON: Mr. Chairman, I want to make a few comments because this is an excellent series, certainly one of the largest series of IPMTs from one institution that I am aware of. The first comment is: where are they coming from? Our last report was on 150 patients with IMPTs, and we have subsequently operated on another 60 or 70 patients, and like your series, ours are virtually all from the last 10 years. Twenty years ago, we had ERCPs and CT scans, and we were Annals of Surgery • Volume 242, Number 6, December 2005 Frozen Section in IPMN of the Pancreas not identifying these patients. We think there is an increased prevalence of them, and I wonder what your thoughts are. Secondly, on frozen section, the only difficulty we have had is when we have confused an IPMN for a PANIN, a pancreatic intraepithelial neoplasm, 2 precursors for adenocarcinoma. For a PANIN, I think most people would not recommend increasing the resection; but if it were an IPMN, you would most likely increase it. So we have been confused and fooled a couple of times, and I wonder whether you have had the same experience.
The third is a similar question to Prof. Di Carlo's: would you chase an adenoma at the margin and do a further resection, for a patient you did a Whipple on with a main duct IPMN adenocarcinoma? Would you chase an adenoma in the main duct all the way to the end and do a total pancreatectomy? My last question is: branch duct IPMNs do have a lower incidence of invasive adenocarcinoma than main duct IPMNs, but not by much. We have an incidence of 40% cancer in overall IPMNs in the last 150 IPMNs that we reported. It was 30% in the branch ducts IPMNs, so it was less than in main duct IPMNs, but it was still in the same range and I wonder why our data and your data are so much different.
I congratulate you on an excellent large series and very nicely presented. DR. SAUVENET: The patients of our series were French, mainly from the north of France. Only 4 to 5 surgical centers are clearly involved in the management of IPMNs in France; that is the most likely explanation for the size of the series I presented. Some patients were referred to our institution because our management is based on a multidisciplinary approach. Several gastroenterologists of our institution have a great experience of ERCP and endoscopic ultrasound in IPMN. Our pathologists are very experienced and accurate. This is another explanation for the size of the series.
Concerning the prevalence of the disease, I have no clear answer. You probably know the study recently published in Pancreas by the Mayo Clinic group; this study did not demonstrate any argument for an increased prevalence of the disease for the last 20 or 25 years.
The patients I presented had actually IPMN and not PANIN. This point was accurately discussed by our pathologists and, in all the patients included in our study, there was both a marked mucus secretion and ductal dilatation which are, to my knowledge, 2 reliable criteria to differentiate IPMN from PANIN.
When FS reveals adenoma on main duct, I do believe that an additional resection up to a total pancreatectomy should be performed in a low-risk patient with a long life expectancy, provided he accepts a possible total pancreatectomy.
Concerning the risk of malignancy in branch duct IPMN, I think that the exact risk still remains to be established. In our early experience, the risk of invasive malignancy in branch duct IPMN was 0%; it is now 9%. As you suggested, we do not know today all about this disease. We have improved our knowledge of this disease, but we have to follow very carefully the patients, those who are operated and those who are not. The risk of invasive malignancy for branch duct IPMN ranges between 5% and 20% in most of published series. Usually, it is close to 10%, but this rate could change in the future. DR. BASSI: I wish to congratulate you for the presentation because we absolutely need data in this field; we have no reference point for our surgical behavior, so it is very important.
I want just to stress the comment of Dr. Cameron. Twenty years ago, we probably treated some patients with "chronic pancreatitis" in reality suffering from IPMT. I feel that the data from epidemiologists about the higher incidence of pancreatic ductal cancer in chronic pancreatitis are correct, and I wonder if some cases of malignant IPMT are within this group of patients.
I think that the present paper will be outstanding when we will have the long-term follow-up of these patients. I want also to stress the problem of the denudation of the epithelium. All the recurrences we experienced were in cases in which intraoperatively the pathologists stated: "I do not see epithelium!" This is the reason for which we cannot trust on biopsies and FNA cytology. I would like also to discuss another important problem in everyday practice: patients' information. My behavior nowadays is to put everything on the table with the patient and to present our knowledge and lack of knowledge in this field. I usually ask them to accept me free to go from simple laparotomy to total pancreatectomy. DR. SAUVANET: I completely agree with you.
